Sleep is not a single state, but a complex set of brain processes that supports several physiological needs. Sleep deprivation is known to affect attention in many animals, suggesting that a key function of sleep is to regulate attention. Conversely, tasks that require more attention drive sleep need and sleep intensity. Attention involves the ability to filter incoming stimuli based on their relative salience, and this is likely to require coordinated synaptic activity across the brain. This capacity may have only become possible with the evolution of related neural mechanisms that support two key sleep functions: stimulus suppression and synaptic plasticity. We argue here that sleep and attention may have coevolved as brain states that regulate each other.
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Sleep and Attention
Daily experience is continuously shaped by how we perceive our surroundings. Selective attention (see Glossary) heightens our awareness of some things, while dampening our awareness of others. By contrast, our perception fades more broadly during sleep, leaving us mostly unaware of the outside world. Although these two different perceptual states (sleep and selective attention) may at first seem like polar opposites, they both appear to regulate our awareness by suppressing incoming information from the environment. Understanding how and why the brain gives rise to these seemingly different perceptual states could reveal a deep connection between sleep and attention.
In recent years, sleep and attention have been investigated in smaller animal models that have provided insights into the molecular and physiological nature of these states, as well as their functions. These studies extend to invertebrates, such as the fruit fly, Drosophila melanogaster, which despite having vastly different neuroanatomy from that of humans, has similar capacities for sleep and selective attention [1] [2] [3] [4] . Even more surprisingly, the nematode Caenorhabditis elegans, which comprises a mere 302 neurons, appears to have sleep-like behavior characterized by quiescence, reduced arousal, and homeostatic regulation [5] . However, a problem that arises here is how to define 'sleep' and 'attention', and whether these are similar in all animals. Research in C. elegans suggests that sleep began as an energy-conserving 'down-state' to cope with the developmental needs of the animal (e.g., molting) and the impact of environmental stress (e.g., heat) [5, 6, 100] . However in animals with more complex nervous systems, such as insects and mammals, sleep is not simply tied to development or stress, but is an everyday occurrence that is needed to support cognitive functions. Selective attention is one such cognitive function, describing the capacity of an animal to actively 'ignore' irrelevant stimuli while acting on selected stimuli. As brains became more complex, sleep may have evolved to support the extensive daily plasticity required for curating selective attention mechanisms, while simultaneously maintaining its more primitive functions.
In this review, we focus on the role of sleep in regulating attention and how these two processes may have coevolved as interconnected and complementary states, much like the indivisible 'yin'
Trends
Emerging evidence suggests that sleep serves several distinct functions, even though these might all have a common need for behavioral quiescence.
In animals with simple nervous systems, sleep-like states are associated with development and environmental stress.
In animals with more complex nervous systems, sleep also has a major role in supporting cognitive processes, such as learning and attention.
Sleep need is increased by behaviors that require selective attention and operant (instrumental) learning.
Sleep and attention have been viewed as fundamentally different states, but they may involve similar mechanisms for suppressing external stimuli.
Sleep and selective attention may have complementary effects on synaptic plasticity
